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Qual é la rilevanza diagnostica/clinica_yo9*
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degli autoanticorpi nel diabete? §°%
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Definizione del tipo 'é‘\jgséﬁc’izione del diabete
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Autoimmunita beta-cellulare nel diabete

: . \O
ICA nel diabete di tipo 1 (1974) e,\O\oQ»‘
: 0‘\0‘0
A\ %
“Islet-cell antibodies in diabetes mellitus with autoimmune polyendoe\(bié m\\a‘
deficiencies.” Bottazzo GF, Florin-Christensen A, Doniach D. Lancet] me\d\
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CLASSIFICATION c;\e 2
Diabetes can be classified into the following general catgg@jﬁ@ 6\6\

1. Type1diabetes (duetoautoimmune 3-c U@gﬁr&t&\nsﬁjallyleadmgtoabsolute
insulin deficiency)

2. Type 2 diabetes (due toapr, gﬁ\s% B-cell insulin secretion frequently on

the background of gg\@@’res tﬁ?&
3. Gestational it § DM) (diabetes diagnosed in the second or third

tnmestg’@ \:ﬁ:h?y that was not clearly overt diabetes prior to gestation)

4, %1@ C }Fémbetes due to other causes, e.g., monogenic diabetes syndromes

Q(e é d‘r\% neonatal diabetes and maturity-onset diabetes of the young [MODY]),

5\’\\ ?e‘ Iseases of the exocrine pancreas (such as cystic fibrosis and pancreatitis), and

0\99 drug- or chemical-induced diabetes (such as with glucocorticoid use, in the
treatment of HIV/AIDS, or after organ transplantation)



Adult-onset autoimmune diabetes

oa‘
O\OQ\
e\
I Buzzetti R Zampetti S Maddaloni E et al Nature Rev Endocrinol, 2017 6\0\6
% \6
a\\a\\aé\d\\'a\
\@& \3@

Adult-onset autoimmune diabetes encomp:—\\%sce’gg e spectrum

of heterogeneous genotypes and pggbé\gwe‘efangmg from classic

T1D to Latent autonniq/ﬁn g@JQbetes in adults (LADA)
\,P‘%(\a\

LADA is Qﬁé’lg’rgg:é ous disease that is characterized by a

red gae{]\e‘t?b Ioad a less intensive autoimmune process, and a

@Q 69n|lg\16‘ metabolic  decompensation compared with  T1D

S eet o
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Latent Autoimmune Diabetes in Adults (LADA) |
Non Insulin Requiring Autoimmune Diabetes (NIRAD) K)e,&g\o@ro\

‘ 0‘\6
I Fourlanos S et al, Diabetologia, 2005, Rolandson O et al, Diabetologia 2070 (\6 6\ . 6:\\-
. \’x’&\\6 \d\\a\\
v’ Diabete diagnosticato in eta adulta (>§é{é’?)&%@5
A2 9‘\6\&
066\)\9{\\‘6@
v Presenza di almeno,gn\gutqa icorpo
circolante N \Q@
(GADA, ICa~TA2p ©
2 0(@“
¥, e

@/‘5@?\ o>
o\ gl@n\‘ richiede trattamento insulinico nei primi

,&Q@Q{\G@\le sei mesi dalla diagnosi, (mostra un’elevata
0.5‘\’&\\‘ eet progressione verso linsulino-dipendenza nei
ove® successivi 6 anni).



Eta: distribuzione nel diabete
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Eta di diagnosi



Autoanticorpi nel diabete:
quale rilevanza diagnostica/clinica? 408?

v Definizione del tipo di diabete (in caso di giudizio clinico dubbio) 0\\3(\6\,@\\6'\
Diabete autoimmune vs Diabete Tipo 2 ‘6\0\

N T o
v' Predizione del diabete tipo 1 (solo per trials cliniggd@i\c\@&
. .k

<N\C _&°

v ldentificazione dei pazienti con LAD@{L?/‘ Q(ega

\
Personalizzazione della ter i@k&%\&@.eircﬁzio precoce della terapia insulinica)
Screening per patolo '&é&t’oig‘ndﬁ‘&wi concomitanti

Rischio di Compg@em %éca‘{%%ortamento “T1D-like™)
Y \o ”
Insulino del \‘eé{m precoce

(O

S

%.ab‘i?ﬁcolté?nella standardizzazione del dosaggio
RIA ¢ il gold standard

|AA (low performance in ELISA)



Autoanticorpi nel diabete:
quale rilevanza diagnostica/clinica? 30%%

NI
v" Predizione del diabete tipo 1 (solo per trials clinig @@q@
@ e
e~ \C
6«’(\ 66\
v’ |dentificazione dei pazienti con LAE{@qj/ \Q‘eg
Personalizzazione della te%?g;%( q\g‘@ fizio precoce della terapia insulinica)

o\
Screening per patolo&i@(a o@mﬁ%ni concomitanti

Rischio di Comglmﬁ\z&(ébqgn\portamento “T1D-like”)
Insulino—d{;&ﬁ%g{aba‘precoce”

. Q‘e '\Ge\\
%&626( o |
\(.a@ Icolta nella standardizzazione del dosaggio

RIA e il gold standard

|IAA (low performance in ELISA)



Natural history of type 1 diabetes
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Phenotypic Characteristics

Phase in Natural History

Stage 2

Autoimmunity
Normoglycemia

Presymptomatic

p-Cell
Autoimmunity

Dysglycemia
Presymptomatic

B-Ce
Autolmmunlty
Dysglycemla
Symptomatic

Eisenbarth Lancet 2001, Insel et al. Diabetes Care 2015



Gli anticorpi diagnostici di autoimmunita nel diabete

Insulin
granule

@/ Glutamate decarboxylase (GAD)
ey ) Insulin (1AA)
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Insel et al. Diabetes Care 2015



Age at onset

Childhood- Adolescence--

A | GADA _

HLA-DRB1*04 HLA-DRB1*03

\)\'3 S
- ZnT8A 9% e

Lean {(\ o A2 Obese
Increased after insulin therapy g\(\!i
Specificity to beta ceII w m

696 e(e ‘Specific Less specific
6
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Disease stpg’k\’*lc < m m ZnT8A
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Protein modification m m m m
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Dinamics and overlapping of islet autoimmunity s

o

A 1A2

13

\
>1 Ab 94.2% >1 AQ@@E&. o V€21 Ab 92.4% >1 Ab 96.0%
>2Ab 71.3% b %cuaé? >2Ab 65.0% >2Ab 63.2%

=1Ab 98.2%
= 2Ab 79.4%

Wenzlau et al PNAS 2007



Heterogeneity of islet-autoimmunity:

0O
L] L] L] \O
relationship with age e
PR O ; 6‘,\\-

100 - 66‘\6‘\\"3\\

gﬂ |
—— m 1
% 70 4
= Age at diagnosis
E il m < 5 years
il O 5-9 years
E 40 m 10-14 years
E | 1520 years
S %0
EE- 20 -

1

o

Q

0
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‘ Qog\\- oBhT8A
Q\¢

Surce: www.diapedia.org
http://www.diapedia.org/type-1-diabetes-mellitus/21042821233/insulin-autoantibodies



Heterogeneity of islet-autoimmunity: TS
relationship with age g
'\6(\6‘6\6\\3“\&
‘ :a\\a 5\6\\'
" ave

y frequency (%)

children adults

Isermann B et al. , Exp Clin Endocrinol Diabetes 2007



Autoanticorpi nel diabete:
quale rilevanza diagnostica/clinica?

v Definizione del tipo di diabete (in caso di giudizio clinico dubbio)
Diabete autoimmune vs Diabete Tipo 2 e\

v" Predizione del diabete tipo 1 (solo per trials C|InICIdcﬂ\ﬂ(ieé(ﬁ
RIS o
v |dentificazione dei pazienti con LADAflj/6 (ega
Personalizzazione della tera @P&g’ e@@rﬁzm precoce della terapia insulinica)
Screening per patologle@mﬁé@mﬁ% concomitanti
Rischio di Compllc(gagé akﬂportamento ‘T1D-like”)

Insulino- d&@@'}én@\%recoce
Q(
\\16
v. ,gq,"rlﬁ’colta%ella standardizzazione del dosaggio
RIA e il gold standard

|IAA (low performance in ELISA)



\ T 1 L}
ST ST Z 76§ 10 125 15
$Z time (years)

Isermann B et al. , Exp Clin Endocrinol Diabetes 2007



DM1 risk stratification by islet autoantibody properti

SC

e\©

vear diabetes risk (%)

Intermediate High

Risk categories

Very high

Ziegler A et al, Immunity 2010



Autoanticorpi nel diabete:
quale rilevanza diagnostica/clinica? 30%%

v Definizione del tipo di diabete (in caso di giudizio clinico dubbio) &\696‘\,\.3\\
Diabete autoimmune vs Diabete Tipo 2 ‘6\0\

I
- . . . L 2
v Predizione del diabete tipo 1 (solo per trials C|Inl% \ﬂg\%@)
\GG . 50(\
6{( ~
v Ildentificazione dei pazienti con LAD%{L \Q(eg

Personalizzazione della tera ia,?a%\gg\ﬁrﬁzio precoce della terapia insulinica)

Screening per patolo i&g&ﬁbl@m@%i concomitanti
Rischio di Com%lac‘(mq e\‘@e’}ﬂportamento T1D-like")
Insulino-diRgﬁﬁeg@\ recoce”
o e b
‘\\"\\\6 Q\

el . . .
\/\ Colté%ella standardizzazione del dosaggio

RIA e il gold standard
|IAA (low performance in ELISA)



Natural history of LADA
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Eisenbarth Lancet 2001, Insel et al. Diabetes Care 2015



Autoantibody frequency in LADA and T1DM subjects

‘\6
o9
illoud R et al, Diab & Met 2000; Falorni A, Best Pract Res; Clin End & Met 2005; Salonen KM, DMRR%@@\
Hawa M et al, Diabetes 2000; Tiberti C et al (NIRAD 2), Diabetes 2008; . ()‘\
Lampasona V et al (NIRAD 4), Diabetes Care 2010 d\
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NirE..  NIRAD - ltalian Nationwide Study N3 SID

Hutsimmune Diabetes| S_ucigtﬁ ITuIiupu .3
di Diabetologio \O\Og\
Buzzetti R et al (NIRAD 1), Diabetes Care 2007 6\6\)6
' WV
) (\66 . 6'\\'
NIRAD PROJEC\(,a\\a ‘ d\,\.a\\
Non Insulin ‘@Quirg@e'\
G A\
Aut %\QQ%etes
o)
6(5\)\6‘ el© @
<\ e © 5 di)h\ onset diabetes screened
atients : 5,330
eg@ P
GADA: 4.4%
IA2Aic: 0.9%
either GADA or IA2A: 4,5%
(o)
(e’
’&Q \



Curve Kaplan-Meier relative alla progressione a terapia insulinica
"2 LADA/NIRAD suddivisi in alto e basso titolo GADA e T2DM

B
NIcS..... | _ )
" Zampetti S et al.,(NIRAD 7) Eur J Endocrinol, 2014 ‘ 6\06\.
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Schematic representation of the seven IA-2 constructs

L analysed in NIRAD study 52
\O
Tiberti C et al, (NIRAD 2) Diabetes 2008 '\0‘06\'0
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s, Autoantibody positivity in T2DM patients

I
‘Autoimmune Diabetes’
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\’&\
\/ D%erences in assay protocols between laboratories must be addressed so that all

The Diabetes Autoantibody Standardization Program (DASP)

Torn et al, Diabetologia 2008 \O(g\@‘

v" A collaboration of the Immunology of Diabetes Society (IDS) and the US Centers { \3‘0
Disease Control and Prevention established on the basis of a series of IDS wo& @bs \\
to improve and standardise the measurement of the Abs predictive of DM\\Q\\Q 6\'6\

\
v Major goals of DASP: %0 \’\6
« to assist laboratories in improving methods by prov,k@@\}e@rac }support training

and-information, 66 \\16
» to organise workshops for harmonisati &\f%ntlt@d@? esting among laboratories

 to provide reference materl\gﬁﬁ% thqe@g/elopment of new measurement
technologies
2

(\
v Laboratories in dlffe‘segﬁ?g\ l%(@’l@é participated in each workshop

v GADA é&@%dlmmmunoassays perform better than ELISA in discriminating
6@ %\qe% se, overall concordance for IAA was poor

centers and kit manufacturers can perform to the same high standard.



L'autoimmunita nel diabete si puo spesso accom@a@ﬁare
ad autoimmunita a carico di quali altri RO ani:

6\‘\'0 S\
7 o)

Tiroide
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Tratt@@%m@mtestmale Tutte le precedenti
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S eet ¢
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Prevalence autoantibodies in type 1
diabetes and in general population

Barker JM et al, JCEM, 2006; Alonso N et al, Nat Rev, 2009
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Foglio1

										Autoantigen 		 T1DM (%)		General population (%)

								Celiac disease		tTG		5-12		1.5

								Hashimoto		TPO                                    TG		20-30                                          8-16		13                                                                     11

								Graves'disease		TRAb		5		1

								Addison disease		21-OH		1-2		Rare

								Autoimmune gastritis 		APCA		15-20		1
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0O
O
. Zampetti S et al (NIRAD 6), J Clin Enddocrinol Metab 2012 0\3‘06\
\Sgl
B High GADA{{ 66\\63&
0<0.001 7 Low G@jxeﬁ@é\d\&a
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Association of HLA alleles with susceptibility

to autoimmune disease RYssia
\\
Hall M et al, Hum Imm, 1990; Bilbao JR et al, Ann N J Acc Science, 2003, Hewagama A et al, J Autoimm, 2 6\06
\N .
i (\36 ; 3‘\’\
\\el ‘\6\\
AUTOIMMUNE DISEASE HLA DRB1 AL';EPEa/, 6\6\
, : NP @\Q}
Coeliac disease DQ*020 % \
N\
Hashimoto 60\©%3ew%r DR4
S \
Graves disease {‘\ e &\ <" DR3
()
Addison disease %\37}2\ Q@g DR3 and/or DR4
. e \C
Autoimmun @éﬂ IS ‘(\6 DR3 and/or DR4
?TX o
Pen@;%%s agefria DR5
RS
‘a(g\»a Méwalé\ sclerosis DR4
AT
‘ ,&\)(QQ‘ 21 Vitiligo DR4
| N
W pef
0\6\)0 Rheumatoid Arthritis DR4
‘Systemic Lupus Erythematosus DR3




Foglio1

								AUTOIMMUNE DISEASE		HLA DRB1 ALLELE

								Coeliac disease		DQ*0201/DQ*0302 

								Hashimoto		DR3 and/or DR4

								Graves disease		DR3

								Addison disease		DR3 and/or DR4

								Autoimmune gastritis 		DR3 and/or DR4

								Pernicious anemia		DR5

								Multiple sclerosis		DR4

								Vitiligo		DR4

								Rheumatoid Arthritis		DR4

								Systemic Lupus Erythematosus		DR3
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Autoantibodies to oxidative insulin in type 1 diabetes
¢

O
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Conclusioni

e&o\og\a‘
« Gli autoanticorpi beta-cellulari: CS\()'\’5“0
9(\6 \6\\
SN

» sono dotati di alto potere diagnostico e quindi posséqa‘i% e utili nei

casi in cui il solo giudizio clinico non e sufﬁClentQ@?’ %d

66\)6\\‘6 6

» sono marcatori di diabete autogqﬁhﬁ%&? daIIa fase preclinica della

malattia %07,7/ A\ Q@g

?/\/\,P* N

> in particolare i %@@QA mé?mflcano i soggetti con LADA, definendone il
rischio dl\asiﬁluppé?e dipendenza insulinica e altre comorbidita
autoimupdiil o@ |

N
Q c
\\\\‘696‘ o

0\9% non sempre disponibili; problemi di standardizzazione; interferenza con

terapia insulinica (IAA)



DIABETES/METABOLISM RESEARCH AND REVIEWS RESEARCH ARTICLE
Diabetes Metab Res Rev 2004; 20: 137-143.
Published online 5 January 2004 in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/dmrr.426

\G\a

Genetic prediction of type 1 dmbgt&ﬂsﬁa‘%pulatlon
with low frequency of HL%(mﬁotypes and low
incidence of the dlimjg{m@ DIABFIN study)

0\6\) 85% respectively
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* In genere la celiachia e diagnosticata dopo il diab Qa\@'
NN
o . e @
» L'eta di insorgenza del diabete tipo 1 e ||g§©ﬁo&\qab}@|
pazienti che assoceranno celiach\ig@}%%ee@&‘a coloro con
solo diabete e et
e C7. <t
N &°
- . \? 2 . . .
* | bambini con dl%@ﬂ' |rf@(®%sorto prima dei 4 anni sono
quelli piu a Q@@h . dg\e\ﬁ uppare anche celiachia
2P\
P o
. ggﬂﬁ"%‘@fﬁ% rischio sono gli esordi dopo i 9 anni
S
6‘6 (6\6
(GQ \‘G Cerutti F, Prisco, lafusco D et al .
‘\‘QQ (‘\G%iabetes study group of the Italian Society of Pediatric Endocrinology and Diabetology. Younger age at onset
6\\,\ ?G‘ and sex predict celiac disease in children and adolescents with type 1 diabetes: an Italian multicenter study.
Diabetes Care. 2004; 27(6): 1294-1298
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